Fetal monocytes and the origins of tissue-resident macrophages.
Tissue-resident macrophages have pivotal functions for tissue defense and homeostasis. Two main discoveries have changed our current understanding of macrophage development: Their embryonic origin and their ability to self-renew throughout the lifespan. It is now well accepted that most tissue-resident macrophages are long-lived cells derived from a transient hematopoietic wave of erythro-myeloid progenitors (EMPs) emerging in the yolk sac. At least two distinct pathways derived from EMPs have been implicated in macrophage development. The first one, c-Myb-independent is giving rise to yolk sac macrophages also called primitive macrophages, and bypassing the classical monocytic intermediates. The second requires c-Myb expression and start once EMPs seed the fetal liver where they generate fetal monocytes. Sequentially, primitive macrophages seed every tissue and will ultimately give rise to microglia in the brain, rapidly isolated by the blood brain barrier, while EMP-derived fetal monocytes infiltrate every other tissues and gradually generate the major pool of adult tissue-resident macrophages by diluting the initial primitive macrophage contribution. A third wave of hematopoietic stem cells (HSC)-derived monocytes is also emerging from the fetal liver to contribute to the long-lived macrophage pool established at birth while the adult hematopoiesis is only starting in the bone marrow. We propose here to review recent insights about the different embryonic hematopoietic programs responsible for the generation of long-lived tissue-resident macrophages and their maintenance after birth.